Glutathione regulates susceptibility to oxidant-induced mitochondrial DNA damage in human lymphocytes.
Oxidative damage to mitochondrial DNA (mtDNA) interferes with the expression of mitochondrial-encoded subunits of the electron transport complexes of oxidative phosphorylation. MtDNA is protected by several mitochondrial antioxidant systems, but the specific importance of glutathione is unknown. We hypothesized that glutathione protects mtDNA from oxidative damage in human blood lymphocytes and that glutathione depletion increases susceptibility to mtDNA depletion, which increases vulnerability to apoptosis. MtDNA damage was measured in human blood lymphocytes exposed to tert-butyl-hydroperoxide (t-BOOH) or t-BOOH plus the glutathione analog, glutathione ethyl ester (GEE). Mitochondrial oxidative stress, mtDNA damage, and susceptibility to apoptosis were analyzed after glutathione depletion with buthionine sulfoximine (BSO). The data show selective damage to lymphocyte mtDNA at low concentrations of tBOOH that is attenuated by glutathione supplementation. Moreover, inhibition of glutathione synthesis led to lymphocyte ROS generation and mtDNA damage, and increased susceptibility to receptor-mediated apoptosis. These findings implicate the glutathione system in maintaining mtDNA integrity and resistance to apoptosis in lymphocytes and suggest that assessment of mtDNA damage in blood lymphocytes may be a useful marker of oxidative stress in humans.